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EPIC’s take on oxygen absorption
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- Two pieces of cloud information?
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...unfortunately, sensor noise swamps this difference
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Next up: cloud optical thickness from O, absorption
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Next up: cloud optical thickness from O, absorption
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Next up cloud optical thickness from O, absorption
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What about optica
that is, cirrus or aerosols?
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As for clouds, geometrical and optical thicknesses can be inferred from the mean and variance of path length.
Plus we have (complicated but) analytical expressions for the distributions as well as for the moments.
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What about optically thick absorbing aerosols plumes,
say, wildfire smoke or volcanic ash?

Mean pathlength <ct> is strongly affected by particulate absorption (SSA here, ® < 1) in the optically thick regime.
- For given (t,H), <ct> depends mainly on the SSA.
Thus, knowing <ct>, puts strong constraints on the particulate absorption in the medium.



EPIC-inspired research on cloud and aerosol remote
sensing techniques: Summary & vision

* Pathlength statistical moments for sunlight in scattering and
absorbing particulate layers can be used to infer cloud-top
height (CTH)/pressure, cloud geometrical/pressure
thickness, and cloud optical thickness (COT). Specifically:

» need two moments of pathlength to obtain (CTH,COT);
» one more for CTH;
» works for aerosols in optically thin limit as well.

* Need high-enough spectral resolution:

» Use spatial heterodyne spectroscopic (SHS) technique to get
high spectral resolving power with small imaging sensors;

» SHS is amenable to cubesat platforms.



Thank you! Questions?
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